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long    period,   the    higher    owing   to   their   small
amplitude.

The magnitude of the sound-area depends, even
''more than that of the disturbed area, on the personal
equation of the observers. The lower limit of
audibility varies not only in different individuals,
but also in different races. In Great Britain, it is
doubtful whether an earthquake ever occurs un-
accompanied by sound; and in the meizoseismal
area the noise is heard by nearly all observers. With
Italians, the average lower limit of audibility is
higher than with the Anglo-Saxon race; slight
shocks frequently occur without noticeable sound,
but with strong ones, the larger number of observers
is sure to include one or more capable of hearing the
rumbling noise. The Japanese are, however, seldom
affected by the most rapid earthquake-vibrations, and
the strongest shocks may be unattended by any
recorded sound. The result is manifest in the size
of the sound-area in different countries. In the
Hereford earthquake, the sound-area contained 70,000
square miles; in the Neapolitan earthquake, about
3,300 square miles; while, in Japanese earthquakes,
the sound is rarely heard more than a few miles from
the epicentre.

Another effect of this personal equation of the
observers is that the sound-vibrations apparently
outrace those of longer period. The Italians, for
instance, generally hear the sound that precedes the
shock, and more rarely the weaker sound that follows
it. Its Japan, only the earlier sound-vibrations, if
any, seem to be audible. In Great Britain, on the
contrary, the fore-sound is perceptible to four, and
the after-sound to three, out of every five observers;